Reusable nanomaterial and plant biomass composites for the removal of Methylene Blue from water.
A novel composite has been prepared from nanomaterials and powdered orange peel. The composite is adhered to a plastic strip and may be employed for the removal of synthetic dyes from aqueous solutions, for example from dyehouse effluents. Using Methylene Blue (CI Basic Blue 9) as the reference dye, the characteristics of the adsorbent have been studied. The effect of pH, type of nanomaterial (e.g. carbon nanotubes, activated carbon nanotubes, or titanium dioxide nanoparticles), contact time, and reusability have each been investigated. The results show that the adsorption capacity of suspended orange peel powder, an orange peel strip, and an activated carbon nanotube/orange peel strip were 46%, 67% and 78%, respectively. The uptake of dye was greatly affected by the pH of the solution, maximum absorption being obtained at pH 10, and none at all at pH 2. The improved performance was probably the result of the increased area available for adsorption compared with orange peel powder alone. The system was found to be reusable for up to six cycles without appreciable loss of adsorption and desorption efficiency. The nanomaterial in the composite enhanced performance, not only by increasing adsorption efficiency but also by inhibiting biodegradation of the orange peel powder, thereby increasing the life of the strips. The system offers an economical, user-friendly, efficient and reusable adsorption treatment for the removal of dyes from wastewater.